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Abstract 
The connection between science and mathematics is undeniable but also a complex phenomenon. The present study aimed to 
examine types of questions in science exam papers in 7th grade “force and motion” unit and the consistency between questions 
and objectives in this unit. The study also aimed to determine if there are questions related to mathematics. If yes, which 
mathematics subjects they are related with. Document analysis was used for data collection. 19 exam papers prepared by different 
science teachers were collected and examined.  Findings revealed that science teachers mainly used multiple choice questions and 
their questions included mathematical knowledge. 
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1. Introduction 
The connection between science and mathematics is undeniable but also a complex phenomenon (Basson, 2002; 
Park-Rogers, Volkmann, & Abell, 2007). This relationship has been emphasized many times. For instance, NCTM 
(2000) stated that “Mathematics and science have a long history of close ties, and many mathematical notions arose 
from scientific problems” (p. 203). Similarly, Basista and Mathews (2001) indicated that while science provides rich 
contexts to make mathematical patterns and relationships more concrete, mathematics provides required tools and 
language for science concepts. Moreover, mathematics helps to represent scientific phenomena and scientific 
concepts (Park-Rogers et al., 2007). Hurley (2001) stressed the importance of integration of science and mathematics 
and indicated that there is no clear description of integration and when the instruction was sequential (science and 
mathematics are planned and taught sequentially, with one preceding the other) the effect size for achievement for 
both mathematics and science was found to be positive. 
NCTM (2000) emphasized that using mathematics in a context is important for students and the link between 
mathematics and science should not be only through content but also through process. In order to investigate the 
process which shows the linkage between science and mathematics, both of the curricula should be examined in 
Turkey in terms of integration. According to Turkish Ministry of National Education (MoNE, 2006; 2009), both of 
the curricula have some common objectives such as critical thinking, creative thinking, investigation and 
questioning, problem solving skills and use of information technologies. Even there are some interdisciplinary 
statements related to science and mathematics, a clear description of integration of both disciplines could not be 
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found. Also, research studies indicated the importance of integration; for example Hurley (2001) reported that the 
students’ achievement in science tended to be greatest when science and mathematics were fully integrated.  
Basson (2002) reported that students struggle with physics concepts that consist of mathematical knowledge and 
skills. Similarly, Howe, Nune and Brynth (2010) stressed that mathematical concepts (direct and inverse 
proportionality) are commonly used in the physics content such as density, speed and temperature. Although 
teachers stressed the importance of integrating physic concepts with mathematical concepts for better understanding, 
they do not have clear suggestions for integration (Başkan, Alev, & Karal, 2010). The interaction between 
mathematics and science is complex (Basson, 2002) but is needed to further examine for combined knowledge of 
mathematics and science to design learning programs. Previous studies reported that students had difficulties related 
with mathematics (e.g. in rate and ratio) in science courses, specifically in force and motion unit (e.g., Bütüner & 
Uzun, 2011). Thus, the context of this study was determined as force and motion unit in 7th grade science and 
technology curriculum. Purposes of the study were given below: 
1. To examine types of questions in science exam papers in 7th grade force and motion unit. 
2. a. To determine whether science teachers’ questions include mathematical knowledge. 
b. If there are questions related with mathematical knowledge, which mathematics subjects are they related? 
3. To examine the consistency between asked questions and the objectives in 7th grade force and motion unit. 
2. Method 
Qualitative research methods namely document analysis was used for data collection (Yıldırım & Şimşek, 2008). 
19 different exam papers which were prepared by different science teachers were collected for analysis and 
questions in these papers were examined. Document analysis includes analysis of any kind of written materials that 
consist of information related to intended phenomena such as textbooks, curriculum directives and exam papers 
(Yıldırım & Şimşek, 2008). 
To investigate the research questions of the present study, science teachers’ exam papers were examined. For this 
purpose, frequency tables were used to present the results. As in every study, this study had some limitations. The 
focus of the study was second exam papers prepared by different science teachers for elementary 7th grade students 
in 2012-2013. However, achievement level of class, teachers’ teaching styles, teachers’ speed of teaching unit and 
unexpected events in classroom context may have caused that teachers’ questions in force and motion unit tend to 
focus on some certain objectives. Thus, the number of questions related to force and motion unit in each exam paper 
was not equal. 
3. Results 
The exam papers included different types of questions as multiple choice questions, fill in the blanks questions, 
and open ended questions. Numbers of the questions for each paper were presented in Table 1. 
 
Table 1. Properties of exam papers 
 
Exam 
paper 
Number of 
questions in force and 
motion unit 
Number of multiple 
choice questions 
Number of fill in 
the blanks questions 
Number of open 
ended questions 
1 13 9 1 3 
2 11 9 2 0 
3 10 10 0 0 
4 15 10 5 0 
5 11 4 4 3 
6 20 12 6 2 
7 10 4 4 2 
8 21 9 10 2 
9 8 2 3 3 
10 8 6 2 0 
11 24 14 10 0 
12 9 6 3 0 
13 13 3 2 8 
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14 21 8 13 0 
15 19 5 13 1 
16 21 9 10 2 
17 22 8 12 2 
18 17 17 0 0 
19 13 9 4 0 
Total 286 154 104 28 
 
As indicated in Table 1, science teachers frequently used multiple choice questions. A total of 286 questions were 
determined related to force and motion unit in exam papers. Teachers preferred to use multiple choice questions 
more than fill in the blanks and open ended questions. 9 out of 19 teachers did not prefer to use open ended 
questions. 28 open ended questions were determined in 19 papers which were used by 10 teachers.  
Additionally, exam papers were investigated to determine whether science teachers’ questions include 
mathematical knowledge. If there are questions related with mathematical knowledge, which mathematics subjects 
they are connected with were also presented in Table 2. The questions were classified as pure science, science and 
mathematics, and pure mathematics in exam papers. Pure science means that the question requires only science 
knowledge to understand and solve it. Some questions were coded as science and mathematics that means the 
question can be solved by using both mathematical and science knowledge separately or together. Similar to pure 
science, pure mathematics means that question does not require science knowledge and it can be solved by only 
using mathematical knowledge. 
 
Table 2. Number of questions related to pure science, both science and mathematics, and pure mathematics in exam papers 
 
Id number 
of exam 
paper 
Number of 
questions related to 
pure science 
Number of questions related to  
science and mathematics 
and subjects they are related to 
Number of questions related to 
pure mathematics and subjects they are 
related to 
1 8 3 (using formula) 2 (line graph) 
2 8 3 (using formula) 0  
3 7 1 (using formula) 1 (rate and ratio) 
4 14 0  2 (line graph, rate and ratio) 
5 6 0  5 (using formula, unit 
convertion, rate and ratio) 
6 16 0  4 (using formula, rate and ratio) 
7 6 0  4 (using formula, rate and ratio) 
8 18 1 (line graph, using formula) 2 (line graph, rate and ratio) 
9 6 0  2 (using formula) 
10 7 1 (using formula) 0  
11 16 1 (using formula) 7 (using formula, rate and ratio) 
12 4 0  5 (using formula, rate and ratio, 
unit convertion) 
13 9 0  4 (line graph, rate and ratio) 
14 19 0  2 (using formula, rate and ratio, 
unit convertion) 
15 14 1 (using formula) 4 (rate and ratio) 
16 18 1 (line graph, using formula) 2 (line graph, rate and ratio) 
17 22 0  0  
18 8 2 (using formula) 7 (line graph, rate and ratio, unit 
convertion) 
19 9 1 (using formula) 3 (using formula, rate and ratio) 
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According to Table 2, 10 teachers prepared questions which require using formulas in science and mathematics. 
When pure mathematics part was examined, most of the teachers used rate and ratio questions. Formula questions, 
line graph questions and unit convertion questions were less preferred by teachers. Additionally only three teachers 
did not choose using questions that requires pure mathematical knowledge. A remarkable point about the questions 
is that particularly open ended questions in the papers mainly focused on mathematical knowledge such as, reading 
and interpreting graphs, mathematical computation skills, and application of formulas. 
Even though science curriculum frequently emphasizes that the mathematical knowledge such as mathematical 
computation skills, using formulas, unit convertion should not be used (MoNE, 2006); science teachers tended to use 
questions that consist of mathematical knowledge and applications in their exam papers, as seen in the table. The 
questions were also examined in order to see the consistency between asked questions and objectives in 7th grade 
force and motion unit. Teachers tended to use certain objectives. Most frequently assessed objectives were presented 
in Table 3. 
Table 3. Frequencies of objectives that are mostly used 
 
Id number of 
objective 
Objective content Frequencies 
2.2 To be able to identify work in physical meaning and unit of work. 56 
2.7 To be able to determine that objects have potential energy due to their positions. 49 
2.6 To be able to investigate relation between kinetic energy and velocity, and mass. 46 
2.8 To be able to identify that potential energy of objects is based on the object’s mass and height. 45 
1.3 To be able to notice that a force of a spring increases when drawing or screwing force of the spring 
increases. 
40 
2.5 To be able to notice that the moving objects do have kinetic energy. 39 
3.2 To be able to define a simple machine. 32 
2.3 To be able to differentiate that an object does perform work when force is conducted vertically to its 
direction. 
28 
3.4 To be able to identify that basic machines do not provide energy saving, but make work easier.  21 
3.3 To be able to differentiate that output and input forces are different in basic machines  14 
 
The most frequently used objectives were found in work and energy subject. Objective 1.3 which belongs to 
getting to know springs subject was also a frequently assessed objective in this unit. The number of the questions 
related with energy and friction force was fewer than expected. This may be because of the aforementioned 
limitation; teachers may not have finished the same topics as planned. 
Although science curriculum and science teacher guide book emphasize not to use mathematical formulas and 
connections in teaching (MoNE, 2006), science teachers tended to use questions that requires formulas, such as 
formulas of work, kinetic energy and potential energy. The most frequently used questions that require mathematical 
knowledge in terms of related science topics and their objectives were presented in Table 4. 
 
Table 4. Number of questions that requires mathematical knowledge in terms of topics and their objectives 
 
Topic Related Objective Frequencies of questions that 
requires mathematical knowledge 
Getting to know springs 1.3,1.4 23 
Work and energy 2.2 13 
2.5, 2.6 4 
2.7, 2.8 4 
Simple machines 3.2, 3.3 3 
 
As indicated in Table 4, teachers’ questions that require mathematical knowledge were mainly found in getting to 
know springs subject. Kinetic and potential energy questions were also frequently included mathematical knowledge 
in work and energy subject. Lastly, relatively fewer questions were asked in simple machines subject. 
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4. Discussion and conclusion 
The present study was aimed to investigate types of questions in science exam papers in 7th grade force and 
motion unit, the consistency between questions and objectives in this unit and to determine if there are questions 
related to mathematics, which mathematics subjects they are related with. Findings revealed that teachers tended to 
use multiple-choice questions more than open-ended and fill in blanks questions. This was expected due to reading 
facilities of exam paper. Also, it was indicated that teachers’ questions can be classified under three heading as pure 
science, science and mathematics and pure mathematics questions. Even science teachers asked science and 
mathematics and pure mathematics questions in their exams, they tended to use pure science questions more 
frequently. Since pure science questions required only scientific knowledge to understand and solve, these questions 
were more focused on comprehension level according to Bloom’s taxonomy. Contrasting this finding, Ayvacı and 
Türkdoğan (2010) indicated that more than half of the questions of teachers were based on the knowledge level and 
mainly focused on the retention of knowledge which is not coherent with the objectives in the Turkish constructivist 
science curricula. When questions related with mathematics examined, results indicated that teachers mostly asked 
rate and ratio questions. On the other hand, formula questions, line graph questions and unit convertion questions 
were less preferred. But as the related literature examined (e.g., Bütüner & Uzun, 2011) it could be seen that students 
have more difficulties in solving rate and ratio related science question in force and motion unit. Likewise, Basson 
(2002) reported that students have difficulties in force and motion unit due to inadequacies with their skills and 
knowledge of mathematics. Even though science curriculum frequently stressed the limitation of use of 
mathematical formulas in force and motion unit (MoNE, 2006) it could be inferred that science and mathematics are 
inseparable in many contexts as in this context. Also, the mentioned difficulties in mathematical knowledge cause 
time loss, decrease in performance and motivation in courses as indicated by science teachers (Bütüner & Uzun, 
2011; Karaer, 2006).  Interdisciplinary study was emphasized in both science and mathematics curricula (MoNe, 
2006, MoNE, 2009). In contrast to the importance of interdisciplinary study, Çeken and Ayas (2010) reported that 
there was an inconsistency in coordination of interdisciplinary studies. Lastly, the result related with the consistency 
between objectives and questions examined, it can be deduced that all the objectives were not used equally. Some 
objectives (work and energy) were emphasized more often when compared to other objectives in getting to know 
springs and energy and friction force subjects. 
Since majority of science concepts are closely related with mathematics (Basson, 2002), the importance of 
integration of the two disciplines revealed based on the results of this study. Instead of limiting science teacher’ 
usage of mathematics in science courses which was emphasized in science curricula (MoNE, 2006), it is needed to 
integrate both disciplines. The connectedness and organization of both disciplines should be enhanced and utilized as 
Basson (2002) emphasized. So teachers should be informed about this connectedness and organization of these 
disciplines and the cooperation of science and mathematics teachers should be improved. Science and mathematics 
teacher cooperation and coordination are also emphasized by NCTM (2000). As Basson (2002) indicated that 
development and use of combined research of mathematics and science/physics will be beneficial, it is crucial to 
develop such coordinated (Çeken & Ayas, 2010) and combined (Basson, 2002) programs. 
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